The present study was conducted at field experiment in Mit Ghamer District, Dakahlia Governorate, Egypt, during 2014/2015 and 2015/2016 seasons. The study aimed to find out the effect of sowing dates (November 15 th , November 30 th and December 15 th ), cultivars (Giza 171, Sids 12 and Gemmiza 11) and planting densities (300, 400 and 500 grains/m 2 ) on yield and yield attributes of wheat. The early wheat sowing on 15 th Nov. appeared to be produced the highest plant height, spike length, number of grains/spike, weight of grains/spike, 1000-grain weight and grain yield/fad. Varietal differences effected significantly on yield and yield attributes where, Gemmiza 11 cultivar appeared to be produced the highest plant height, spike length, grain weight/spike, 1000-grain weight and grain yield per fad. While Giza 171cultivar tended to produce the highest number of spikes/m 2 . On other hand, dense planting of 500 grains/m 2 obtained the highest number of spikes per m 2 , as well as, grain yield/fad., as compared with the other two planting densities. While, light density (300 grains/ m 2 ) gave the highest grain number/spike and grain weight /spike. Regarding the significant interaction between the studied factors on almost yield and yield attributes, showed that early sowing on 15 th Nov. obtained the highest grain yield/fad., with Gemmiza 11 and Sids 12 cultivars when dense planting of 500 grains/m 2 were applied.
INTRODUCTION
Wheat (Triticum aestivum L.) is an important and strategic cereal crop in the world. In Egypt, the total cultivated area of wheat reached 3.39 million faddans and the total production overtake 9.28 million tons (FAOSTAT, 2017) . This production, however, does not meet consumption where about 5 million tons are imported. The changes in climate factors are being felt globally in the form of changes in temperature and rainfall pattern. An increase in ambient CO 2 is usually considered beneficial as it results in increased photosynthesis in crops, especially those with C 3 mechanism of photosynthesis as wheat crop. Adaptation options such as growing improved varieties, change in sowing date can reduce the impacts of climate change on wheat crops. Sowing date is one of the most important agricultural factors that determine crop productivity especially wheat crop, which affects the duration of the vegetative and reproductive stages. Randhawa et al. (1977) showed that, delay wheat sowing exposed crop plants to higher temperature during heading, resulting in reduced yield and its attributes. Similar trends were reported by Refay (2011), Costa et al. (2013) and Amal et al. (2016) . On other hand, Hozayn and Abd El-Monem (2010) found that the high values of vegetative characters of wheat were occurred when wheat was planted earlier due to exposure plants to high temperature. Also, the highest value of each of yield attributes and grain yield as well as biological yield were occurred when wheat was sown earlier. Moreover, Aftab et al. (2004) reported that biomass accumulation, wheat grain yield and its components were increased with early seeding on the beginning of November. On other side, several authors reported significant increase of grain yield and yield attributes due to wheat varietal differences (Abd El-Hameed, 2012; Abd El-Razek and El-Sheshtawy, 2013; Radwan et al., 2014; Fayed et al., 2015; Fadel et al., 2016) . Wheat plants are one of dense growing crops which having a high compensatory capacity, so, plant density is a very important agronomic practices that determine the productivity of wheat and are particularly affected by both the varieties and sowing date. Increasing planting density significantly increased plant height, number of spikes/m 2 ; grain, straw and biological yields/fad., but significantly decreased grain weight/spike and 1000 grain weight (Ali et al., 2004) . Similar trends were reported by Ghorbani and Basiri (2013), Kenarsari et al. (2014) and Isabelle et al. (2015) . While, Stephen et al. (2005) showed that increasing seed rates produced more dense wheat populations and hence, reduced both grain yield and yield components. Therefore, the present study aimed to investigate the effect of sowing dates, cultivars and planting densities on yield and its attributes of wheat.
MATERIALS AND METHODS
The present study was conducted at field experiment in Mit Ghamer District, Dakahlia Governorate, Egypt under Agronomy Department supervision, Faculty of Agriculture, Zagazig University, during 2014/2015 and 2015/2016 seasons. The study aimed to find out the effect of sowing dates, cultivars and planting densities on yield and yield attributes of bread wheat. The experimental site was clay in texture (21.2% sand, 35.7% and 43.1% clay). The soil had an average pH of 8.11and organic matter of 1.0% as well as available N of 79 ppm, available P of 15 ppm and available K of 270 ppm. A splitsplit plot of the rendomized complete block design with three replications was used, where three sowing dates (November 15 th , November 30 th and December 15 th ) were allocated in the main plots. Three cultivars (Giza 171, Sids 12 and Gemmiza 11 cvs.) were allocated in the subplots .While, the sub-sub plots were assigned to three planting densities i.e. 300, 400 and 500 grains/m 2 . The sub-sub plot area was 7 m 2 (3.5 × 2 m) included 10 rows of 3.5 m length and 20 cm apart. Wheat sowing was made after rice (Oryza sativa L.) as a preceding crop in both seasons. Superphosphate (15.5% P 2 O 5 ) was band placed at the time of sowing. Also, N fertilizer at level of 90 kg N/fad., was applied twice before the first and the second irrigations as ammonium nitrate (33.5%).The other culture practices were applied as recommended in the experimental area. At harvest, ten guarded plants were taken at random from each plot to record the following yield and yield attributes: Plant height (cm), spike length (cm), number of grains/spike, grain weight/ spike (g) and 1000grain weight (g). Number of spikes/ m 2 was recorded from 1 m 2 using a wooden square for each experimental plot. Grain yield/ fad., were recorded from 2 m 2 in each sub-sub plot. Data were statistically analyzed according to Gomez and Gomez (1984) by using MSTAT-C (1991) where statistical program Version 2.1 was used for analysis of variance (ANOVA). A combined analysis was undertaken for the data of the two seasons after testing the homogeneity of the experimental errors by Bartellets test (Steel et al., 1997) . Treatment means were compared using least significant differences (LSD) test at 0.05 level of probability (Waller and Duncan, 1969) . In interaction Tables, capital and small letters were used to denote significant differences among rows and columns means, respectively.
RESULTS AND DISCUSSION

Plant Height (cm)
Results in Table 1 show the effect of sowing dates, cultivars and planting densities on plant height in the both seasons and their combined. It is evident from 
Spike Length (cm)
The length of spike plays a vital role in wheat towards the grains spike and finally the yield (Shahzad et al., 2007) . Thus, the results in Table 2 expose spike length of wheat cultivars as influenced by sowing dates, varietal differences and planting density. Meanwhile, sowing dates revealed highly significant differences during the second season, whereas the early sowing on 15 th Nov. gave the longest spike followed by mid-sowing on 30 th Nov. while the shortest spike was recorded by the late sowing date. Otherwise, the differences among first season and the combined did not reach the level of significance. Generally the early sowing tended to produce longer spike as compered by the late sowing. This may be due to the heat units and metabolites stored in early sowing caused to vigorous growth and longer spikes. With respect to varietal differences, the results revealed highly significant differences, where Gemmiza 11cv. appeared to be produced the longest spikes during both growing seasons as well as their combined which followed by Sids 12 and Giza 171cvs. Such differences in spike length almost due to genetical variation and their interaction with environmental condition. These results are in a good accordance with those reported by Abd El-Hameed (2012) and El-Lethy et al. (2013) . However, El-Gizawy (2005) indicated that spike length of wheat cultivars did not different significantly. Likely, planting density results indicated highly significant differences throughout the two growing seasons and their combined whereas the light planting density of 300 grains/m 2 tended to produce the longest spikes which followed by middle density of 400 grains/m 2 , while the shortest spikes were achieved by dense planting of 500 grains/m 2 through the two growing seasons and the combined. The negative effect of the highest planting density on spike length could be attributes to the increase in population as a result of dense planting and consequently low penetration of light within wheat canopy, hence, high competition between plants for water, minerals and other edaphic factors. In this connection, Ali et al. (2011) and Yasin and Omar (2013) . However, Saleh (2000) and Hussain et al. (2003) reported that plant density and/or seeding rate had no significant effect on spike length of wheat. Furthermore, the significant interaction between sowing dates and wheat cultivars (Table 2-a) concerning the combined results, showed that Gemmiza 11 cv. produced the longest spikes under different sowing dates used. Thus, the longest spike (14.31 cm) was achieved by Gemmiza 11 cv. on late sowing of 15 th December. On the contrary, the shortest spike (11.45 cm) was recorded by Giza 171 cultivar under middle sowing date of 30 th November.
Number of Spikes/m 2
Number of spikes/m 2 results as one of the major yield components are present in Table 3 . The influence of sowing date results revealed highly significant differences through both growing seasons and their combined analysis, where late sowing achieved the highest number of spikes/m 2 during the first season and the combined as compared with other two sowing dates. However, the reverse direction was observed during the second growing season whereas the early sowing on 15 th Nov. was obtained the highest number of spikes/m 2 which followed by late sowing (15 th Dec.) then, the lowest number of spikes/m 2 was recorded by the middle sowing date on 30 th Nov. The reverse direction noticed between the two growing seasons may be attributed to effect of climatic factor especially temperature and light through both seasons, which might adversely affect reproductive growth stages. In this connections, several investigators reported significant differences between sowing differences from season to season and from sowing date to another included reported that sowing dates had no significant effect on number of spikes/m 2 . Respecting varietal differences results, highly significant differences were observed during both growing seasons and their combined. Mean through, Giza 171 cv. gave the highest number of spikes /m 2 during the first season and the combined which followed by Sids 12 cv., while in the second season Sids 12 cv. achieved the highest number of spikes/m 2 (358.81) followed by Giza 171 cv. (352.63) . At contrary, Gemmiza 11 cv. recorded the lowest through both growing seasons and their combined. Concerning the combined results Giza 171 cultivar achieved the highest number of spikes /m 2 (369.00) followed by Sids 12 one (363.51) then, Gemmiza 11 cv. which recorded the lowest number of spikes/m 2 (324.92). Several investigators showed the varietal differences (2015) . Likely, planting density results indicated highly significant differences throughout the two growing seasons and their combined. Meanthrough, number of spikes/m 2 appeared to be significant increase as planting density increased from 300 to 400 and up to 500 grains/m 2 . Then, the highest number of spikes/m 2 (370.46) was obtained by dense planting of 500 grains/m 2 which followed by middle density of 400 grains/ m 2 (350.81), while the lowest number of spikes/ m 2 (336.16) was given by the light density of 300 grain/m 2 , concerning the combined results. The superiority of dense planting over light and middle densities reached around 9.26 and 5.30%, respectively concerning the combined results. Such increase in number of spikes/m 2 achieved by dense planting is mainly due to the increase in number of plants. These results are in agreement with those found by (2002) showed that either planting density or seeding rate had no significant effect on number of spikes/m 2 . Regarding the significant interaction between the studied factors (combined results), the interaction between sowing dates and wheat cultivars (Table 3-a) indicated that the highest number of grains/m 2 (423.27), obtained by Sids 12 cv. under late sowing on 15 th Dec., while the lowest number (301.11 spikes/m 2 ) was recorded by the same cultivar (Sids 12) when sown on 15 th Dec. Furthermore, the significant interaction between sowing dates and planting densities (Table 3-b) showed that late sowing on 15 th Dec. achieved the highest number of spikes/m 2 when dense planting of 500 grains/m 2 was applied. At contrary, the lowest number (318.55) was given by early sowing (15 th Nov.) with light density of 300 grains/m 2 . Finally, the significant interaction effect between cultivars and planting densities (Table 3-c) indicate that Giza 171 cultivar gave the highest number of spikes/m 2 (402.00) when dens planting of 500 grain/ m 2 was applied. On the other direction, Gemmiza 11 cultivar recorded the lowest number of spikes/ m 2 (316.00) when light density of 300 grains/m 2 was used.
Number of Grains/spike
Number of grains/spike is an important yield contributing parameter and has direct effect on the final grain yield of wheat. Table 4 shows the influence of sowing dates, varietal differences and planting density on number of grains/spike during both growing seasons and their combined. Concerning the influence of sowing dates on number of grains/spike, the results revealed highly significant differences during the second season and the combined, while it could not reach the level of significant in the first season whereas the early sowing on 15 th Nov. produced the highest number of grains/ spike which followed by the mid sowing date on 30 th Nov., while the lowest number of grains/ spike was recorded by the late sowing of 15 th Dec. The early sowing resulted in better development of the grains due to longer growing period which produce more assimilates as well as suitable climate factor. These results were strongly supported by those of Respecting varietal differences influence on number of grains/spike, the results indicated highly significant differences through both growing seasons and their combined, where Sids 12 cv. was the superior in number of grains /spike followed by Gemmiza 11 cv., however Giza 171 cv. gave the lowest number of grains/spike. Differences among cultivars might be attributed to genetic variability. Several investigators stated the significant difference between wheat cultivars regarding number of grains/spike among them Abd EI-Iattief (2014) and Ahmed et al. (2017) . Regarding the influence of planting density on number of grains /spike, the results revealed significant and highly significant difference during both seasons and their combined, wherein the high density appeared to produce higher number of grains/spike as compared with middle and dense planting. These results almost followed the same patterns of spike length (Table 2 ). In other words, increasing planting density from 300 to 400 and up to500 grains /m 2 tended to decrease number of grains /spike. Such reduction in number of grains /spike resulted from dens planting may be due to the competition between individual plants and struggling for the viable nutrients in surrounding media. In this connection, Ghorbani and Basiri (2013), Yasin and Omar (2013) and Isabelle et al. (2015) stated that number of grains /spike was significantly decreased as planting density or seeding rate was increased. Regarding the significant interaction between the studied factors (combined results), the significant interaction between sowing dates and wheat cultivars (Table 4-a) indicated that Sids 12 cultivar gave the highest number of grains/spike (70.70), when early sown on 15 th Nov., was applied, while the lowest one was recorded by Giza 171 cultivar (53.76) under the late sowing on 15 th Dec. Furthermore, the significant interaction between sowing dates and planting densities (Table 4-b) showed that the highest number of grains/spike (65.28) was obtained by early sowing on 15 th Nov. when middle-planting density of 400 grains/m 2 was applied. Otherwise, the lowest number of grains/spike (53.73) was given by late sowing (15 th Dec.) with middle planting density (400 grains/m 2 ). Finally, the significant interaction between cultivars and planting densities (Table 4-c) revealed that. Sids 12 cultivar achieved the highest number of grains/spike (66.04) when light planting density of 300 grain/m 2 was used. However, the lowest 
Weight of Grains/spike (g)
Results present in Table 5 show the influence of sowing date, varietal differences and planting density on weight of grains/spike during both growing seasons and their combined analysis. Respecting to the influence of sowing dates, the results revealed highly significant differences throughout the two seasons and the combined, where the early sowing on 15 th Nov. appeared to produce the highest weight of grains/spike which followed by the mid -sowing on 30 th Nov., then the lowest weight of grains/spike was recorded by the late sowing of 15 th Dec. In other words, weight of grains/spike tended to be gradually decreased as sowing date delayed from 15 th Nov., to 30 th Nov. and up to 15 th Dec. These results almost followed the same patterns of number of gains/spike (Table 4) Table 5 showed highly significant differences during both growing seasons and their combined analysis, where Gemmiza 11 cv. achieved the highest grains weight /spike which followed by Sids 12 cv. , while Giza 171 cv. gave the lowest grains weight/spike. These results almost followed the same patterns of spike length (Table 2) . In other words, the superiority of Gemmiza 11 cv. may be attribute to its ability to produce higher dry matter/plant, higher number of spikeletes/spike and longer spike which in turn resulted in heaviest grains/spike as compared with the other Planting density results indicated highly significant differences during the second season and the combined when weight of grains/spike appeared to be significant decreased as planting density was increased from 300 to 400 and up to 500 grains/m 2 . In other words, light planting of 300 grains/m 2 achieved the highest weight of grains/spike followed by middle density of 400 grains/m 2 , while dense planting of 500 grains/m 2 recorded the lightest grains/spike. However, the differences did not reach the level of significance in the first season. These results almost followed the same patterns of spike length ( Table 2 ) and number of grains /spike (Table 3) (2011) . Concerning the significant interaction between the studied factors regarding the combined results, the interaction between sowing dates and wheat cultivars (Table 5a) indicated that the highest grain weight/spike (3.9 g) was obtained by Sids 12 cv. under the early sowing date on 15 th Nov., while the lowest one (2.089 g) was recorded by Giza 171cv., when planted late on 15 th Dec. Furthermore, the significant interaction effect between sowing dates and planting densities (Table 5-b) showed that the heaviest grains/spike (3.950 g) was achieved by early sowing on 15 th Nov. when light planting density of 300 grains/m 2 was applied. On the other hand, late sowing on 15 th Dec . recorded lighter grains/spike compared with light and middle planting densities. Finally, the significant interaction between cultivars and planting densities (Table 5-c) indicated that the heaviest grains/spike (3.328 g) was given by Gemmiza 11 cv. when light planting density of 300 grain/m 2 was applied. At contrast, the lightest grains/spike (2.661 g) was recorded by Giza 171 cv. when dense planting of 500 grain/ m 2 was used. Table 6 expose the influence of sowing date, varietal differences and planting density on 1000-grain weight during both growing seasons and their combined. Regarding the influence of sowing dates, the results revealed highly significant differences throughout both seasons and the combined, whereas the early sowing on 15 th Nov. appeared to obtain the heaviest 1000grain weight which followed by the middle sowing on 30 th Nov. while the lightest 1000grains was recorded by late sowing on 15 th Dec. In other words, 1000-grain weight tended to be gradually decreased as sowing date was delayed from early sowing to middle sowing and late sowing. These results almost followed the same patterns of number of grains/spike (Table 3) and weight of grains /spike (Table 5) while it was taken reverse direction with those of number of spikes/m 2 (Table 4 ). It is evident that late sowing of wheat subject the grains to low soil temperature causing poor plant growth (plant height Table 1), and high temperature at the end of the season, which might be adversely affect the reproductive growth stage. The obtained result are in accordance with those reported by  Fayed et al. (2015), Fadel et al. (2016) and Farooq et al. (2016) . Likely varietal differences revealed highly significant differences during both growing seasons and their combined, where Gemmiza 11 Cv. appeared to produce heaviest 1000-grain which followed by Giza 171 cv., while Sids 12 cv. gave the lightest 1000-grains. Then, Gemmiza 11, Giza 171 and Sids 12 cultivars recorded 46.759, 42.148 and 41.685 g, respectively regarding 1000-grain weight (combined results). These results almost followed the same patterns of plant height, spike length and grains spike weight (Tables 1, 2 and 5 for the same following order). Several investigators reported that wheat cultivars differed significantly in 1000-grain weight included, El-Lethy et al. (2013), Radwan et al.  (2014) and Ahmed et al. (2017) .
Varietal differences results in
Thousand-Grain Weight (g)
With respect to the influence of planting density on 1000-grain weight "g", the results showed highly significant difference during both growing seasons and their combined analysis where light and middle planting densities of 300 and 400 grains/m 2 obtained higher 1000-grain weight as compared with dense planting density of 500 grains/m 2 , regarding the combined results. These results almost followed the same patterns of spike length, number of grains/spike and grains spike weight (Tables 2, 3 and 5, respectively). Others wise, the results showed reverse direction with number of spikes /m 2 (Table 3) . In other words, dense planting tended to produce higher number of spikes /m 2 and lower grain weight/spike and 1000-grain weight. Such result might be attributed to occurrence of inter and/or intra-competition among dense plants of wheat. These results are in good line with those reported by Ali et al. (2010) showed that 1000-grain weight of wheat appeared to be increased as planting density increased from 400 to 500 and up to 600 grains/m 2 . However, Isabelle et al. (2015) reported that planting density from 250 up to 450 grains/m 2 had no significant effect on 1000grain weight of wheat. The significant interaction effect between the studied factors regarding the combined results showed that the interaction effect between sowing dates and wheat cultivars (Table 6-a) indicated that the highest 1000-grain weight (56.72 gm) was obtained by Gemmiza 11 cv. under the early sowing date on 15 th Nov., while the lowest one (31.88 g) was recorded by Giza 171 cv. when (Table 6 -b), the results showed that early sowing on 15 th Nov., appeared to produce high 1000-grain weight under the different planting densities as compared with the other two sowing dates. On the other hand, the lowest 1000-grain weight (32.00 g) was achieved by late sowing on 15 th Dec. when dense planting of 500 grains/m 2 was applied. In addition, the significant interaction effect between cultivars and planting densities respecting 1000-grain weight (Table 6-c) indicated that the highest 1000-grain weight (49.16 g) was given by Gemmiza 11 cv., when middle planting density of 400 grains/m 2 was used. However, the lowest 1000-grain weight (40.38 g) was recorded by Sids 12 cv. with middle planting density of 400 grains/m 2 .
Grain Yield (ton/fad.)
Grain yield of wheat crop is the result of combined effect of various yield contributing components. Results in Table 7 expose the influence of sowing date, varietal differences and planting density on grain yield on wheat during both growing seasons and their combined. Meanwhile, sowing date results revealed highly significant differences throughout both seasons and the combined, whereas the early sowing on 15 th Nov. appeared to obtain the highest grain yield/fad., during the two growing seasons and their combined analysis which followed by the middle sowing of 30 th Nov. while the lowest grain yield/fad., was recorded by late sowing on 15 th Dec., In other words, grain yield/fad., tended to be gradually decreased as sowing date was delayed from early sowing on 15 th Nov. to middle sowing on 30 th Nov., and late sowing on 15 th Dec. The superiority of grain yield/fad., achieved by early sowing relatively to middle and late sowings amount to around 21.31 % and 32.77% for the same following order concerning the combined result. These results almost followed the same patterns of the yield components include number of grains/spike (Table 4) weight of grains/spike (Table 5 ) and 1000-grain weight (Table 6 ). Such result indicated that delaying of wheat planting led to shorting of vegetative stages as well as the climatic condition were less suitable for growth duration especially temperature degree with the delay in sowing date. So, weather conditions prevailing during wheat growth may be the reason for the detected such variations between sowing dates. These results are in accordance with those reported by Fayed et al. (2015) and Farooq et al. (2016) . Likely, the wheat varietal differences revealed highly significant differences during both growing seasons and their combined analysis, where Gemmiza 11 cv. out-yielded the other two cultivars during both growing seasons and combined which achieved the highest grain yield/fad., through the two seasons and their combined recording 3.781, 3.189 and 3.485 ton/ fad., for the same following order. These results almost followed the same patterns of yield attributes included, spike length, grains spike weight and 1000-grain weight (Tables 1, 5 Concerning the influence of planting density on grain yield/fad., the results revealed highly significant differences during both growing seasons and their combined analysis where dense planting density of 500 grains/m 2 appeared to produce the highest grain yield/fad., as compared with the other two planting densities during the second season and the combined, however in the first season the results followed the reverse direction where the light planting density of 300 grains/m 2 obtained the highest grain yield/fad. Thus, the combined results showed that dense planting of 500 grains /m 2 gave the highest grain yield/fad., (3.388 ton), then the lowest grain yield/fad., (3.259 ton) was given by middle -density of 400 grains/m 2 . The superiority of dense planting of 500 grains /m 2 over lighter density of 300 and 400 grains/m 2 amounted to about 2.30% and 3.81% for the same following order. These results almost followed the same patterns of number of spikes/m 2 (Tabie 3). The obtained results are in accordance with those reported by reported that the light planting density or low seeding rate gave the highest grain yield/unit area as compared with dense planting and high seeding rate. Respecting the significant interaction effects between the studied factors regarding the combined results, the interaction effect between sowing dates and wheat cultivars (Table 7-a) indicated that Gemmiza 11 and Sids 12 cv. appeared to produce the highest grain yield/fad., (4.201 and 4.115 ton, respectively) when were sown early on 15 th Nov., while the lowest grain yield/ fad., (2.559 ton) was recorded by Giza 171 cv. when planted late on 15 th Dec. The significant interaction effect between sowing dates and planting densities (Table 7 -b), the results showed that early sowing on 15 th Nov., was obtained the highest grain yield/fad., (4.125 ton) when dense planting of 500 grains/ m 2 was applied, while the lowest one (2.648 ton) was recorded by late sowing on 15 th Dec., when middle planting density of 400 grains/m 2 was applied. Finally, the significant interaction effect between wheat cultivars and planting densities (Table 7-c) indicated that Sids 12 and Gemmiza 11 cultivars give the highest grain yield /fad. (3.472 and 3.472 ton, respectively) when dense planting of 500 grain/m 2 was applied. While Giza 171 cv. obtained higher grain yield/fad., (3.363 ton) when light planting density of 300 grain/m 2 was applied. On the other direction, Sids 12 cv. recorded lower grain yield/fad., when either light or middle planting densities were used. 
